portions of the ligand solution, previously adjusted to the same pH as the reaction medium, were added successively. Changes in H+ concentration were detected with a microelectrode and pH-meter of sensitivity such that uptake or release of longatoms of H+ could be detected. The H+/haem ratio was calculated from reciprocal plots of ligand concentration against H+ uptake and extrapolation back to infinite ligand concentration to give the maximum number of H+ taken up. Table 1 shows that direct measurement of H+ uptake on ligand binding to metmyoglobin agrees with results obtained spectroscopically. No H+ movements are shown upon binding of azide and formate at pH 7, indicating that they both bind as their dissociated ions. Spectroscopic results show cyanide to be found in a mixed HCN/CN-form, which agrees with the 0.8H+/haem ratio we obtain at saturation with cyanide.
0.0
portions of the ligand solution, previously adjusted to the same pH as the reaction medium, were added successively. Changes in H+ concentration were detected with a microelectrode and pH-meter of sensitivity such that uptake or release of longatoms of H+ could be detected. The H+/haem ratio was calculated from reciprocal plots of ligand concentration against H+ uptake and extrapolation back to infinite ligand concentration to give the maximum number of H+ taken up. , 1978, 1979) , and albumin, of mol.wt. 67000 (Kendall et al., 1979) . However, the mechanism by which these proteins inhibit prostaglandin synthetase is not known. This may be further complicated by the fact that inhibitors may interact with any of several enzymic components of the prostaglandin synthetase enzyme complex. Simple inhibition studies therefore that require the activity of the entire multi-enzyme complex may yield less information than studies of 0, utilization by the first enzymic component, cyclo-oxygenase, provided that interference by other arachidonic acidoxygenating enzymes is ruled out. Here we report the effect of haptoglobin and albumin on the oxygenation of arachidonic acid that is and is not associated with prostaglandin formation (prostaglandin cyclo-oxygenase and non-prostaglandin oxygenative activities). Bull seminal-vesicle homogenate was used as the source of prostaglandin synthetase. The incorporation of 0, into arachidonic acid (0, uptake) was determined by difference from measurements at 37OC of 0, saturation of the incubation mixtures with a Yellow Springs Instrument Co. model 53 oxygen monitor and a Tohshima Electron Flat-bed recorder. A standard incubation mixture (final volume 4 ml) contained 50m~-sodium phosphate buffer, pH 7.4, 1.3 mrweduced glutathione, 0.06 1 mwarachidonic acid and test substance. The reaction was initiated by adding 1 ml of bull seminal-vesicle homogenate preparation (Collier et al., 1976) and allowed to proceed for 15min while the 0, consumption was estimated. In incubation mixtures where non-prostaglandin uptake was determined, indomethacin ( 2 8~~) was added at the beginning of the experiment.
The effect of haptoglobin and albumin on the oxygenation of arachidonic acid into prostaglandins by bull seminal-vesicle homogenate under the same conditions as above was examined by bioassay on hamster fundus, with prostaglandin E, as reference (Saeed et al., 1977) . We have previously reported that over 90% of the biologically active metabolites formed by bull Vol. 8 BIOCHEMICAL SOCIETY TRANSACTIONS of human plasma, haptoglobin, albumin and acetylsalicylate on the inhibition of cyclo-oxygenase, non-prostaglandin 0, uptake and prostaglandin E, biosynthesis Pure albumin (human plasma Cohn fraction V) was obtained from Miles Laboratories Ltd. Haptoglobin was purified from Cohn IV-4 to 76% purity by the method of Saeed et al. (1979) seminal-vesicle homogenate from arachidonic acid (0.06 1nM) in the presence of 1.3 mwreduced glutathione behave chromatographically as prostaglandin E, . Table 1 illustrates the concentration-response relationships for inhibition of prostaglandin cyclo-oxygenase apd prostaglandin biosynthesis by human plasma, haptoglobin and albumin (Cohn fraction V). Except albumin, which was inactive against cyclo-oxygenase, both plasma at 1240pg of protein/ml and haptoglobin at 149pg of protein/ml or less inhibited the cyclo-oxygenase activity and prostaglandin E, biosynthesis. These effects were concentration-related. The mean values k S.EM. for inhibiting prostaglandin synthesis and cyclooxygenase activity respectively by 5096 were: for plasma, 174 f 15 and 45 k 25 pg of protein/ml; for haptoglobin, 105 & 6 and 67 k 2pg of protein/ml; and for acetylsalicylate 0.35 & 0.07 and 0.42 f 0.08 mM.
In other experiments the ability of human blood plasma Cohn fractions I-VI to inhibit cyclo-oxygenase and prostaglandin E, synthesis was also investigated. Fractions I, 11, I11 and VI were inactive against prostaglandin biosynthesis, but fractions I1 and I11 exerted an inhibitory influence on the cyclo-oxygenase, although not in a dose-related manner. These two fractions therefore could contribute to the lower IC,, of plasma against cyclo-oxygenase inhibition seen above. Of the other Cohn fractions, Cohn IV-4 (a-globulins) inhibited both cyclo-oxygenase and prostaglandin biosynthesis. The main active component in this fraction for inhibition of cyclo-oxygenase was found to be associated with haptoglobin (Saeed et al., 1979) .
It thus appears that haptoglobin exerts its inhibitory influence primarily on the cyclo-oxygenase component of prostaglandin synthetase. Since albumin had no effect on cyclo-oxygenase, it probably inhibited prostaglandin E, synthesis by a sequestration or by another process, acting at a stage beyond the endoperoxide formation. This differential effect of haptoglobin and albumin on prostaglandin biosynthesis may play a modulating role in regulating the amounts or proportions of endogenous prostaglandins produced during prostaglandin synthesis.
